Accurate assessment of extremity &hernia is often a prerequisite to the successful completion of complex arterial reconstructions.
Muscle surface pH, reflecting the status of local tissue metabolism, offers a means for continuously monitoring limb perfusion. The present investigation was designed to evaluate muscle surface pH measurements in ischemic canine hindlimbs.
These measurements, subjected to careful statistical analysis, were related to extremity blood flow, perfusion pressure, effluent blood pH, and arteriovenous oxygen differences.
MATERIALS AND METHODS
Twenty-five adult mongrel dogs weighing 23.5 to 31.0 kg were anesthetized with intravenous pentobarbital (30 mg/kg) and mechanically ventilated. The i&arena1 aorta and vena cava were exposed through a midline abdominal incision and encircled with adjustable vascular clamps. All animals were anticoagulated with intravenous sodium'heparin (100 units/kg). Hydration was maintained by administration of lactated Ringer's solution (100 ml/hr). Polyethylene catheters for pressure measurements and blood samples were placed in the thoracic aorta as well as the iliac artery and vein. Catheters were connected to Statham pres-sure transducers and a Sanborn recorder. Carolina Instruments square wave electromagnetic flow probes, placed about the iliac artery, were connected to a flowmeter and recorder. An Orion glass pH probe was carefully inserted in the hindlimb, on the sartorius muscle surface, and attached to an expanded-scale pH meter. Probes were calibrated before and after use with appropriate adjustments made for body temperature. Acute [H+] increases are known to occur on various organ surfaces with onset of anaerobic metabolism [3] . Anerobic shifts may be a consequence of direct tissue trauma, hemorrhage, inadequate oxygenation, or arterial occlusion [I, 7, 141.
( Fig. 1 ) at a rate of -0.12 + 0.09 nmol/ liter/mm Hg (slope significantly less than 0, p < 0.05). Arteriovenous oxygen differences increased with diminutions in pressure (Fig. 2) at a rate of -.07 & .02 ml of 02/100 cm3/mm Hg (slope significantly less than 0, p < 0.05). Limb oxygen consumption (ml of O,/min) was measured in six dogs. Significant decreases in oxygen consumption, coincident with lowered perfusion pressures, were observed in only two animals.
DISCUSSION
Successful surgical management of peripheral arterial occlusive disease requires careful evaluation of clinical symptomatology, detailed arteriographic studies, and physiologic measurements documenting hmctional impairment. Quantitation of tissue ischemia remains an elusive task at the bedside as well as in the laboratory. As arterial reconstructive techniques advance and complex operations become more common, measurements of tissue perfusion assume greater importance.
Muscle surface pH measurements utilizing percutaneously placed microelectrodes offer a relatively simple and safe means of quantitating the effectiveness of tissue perfusion, Skeletal muscle metabolism is particularly liable to rapid change with ischemia from oxidative phosphorylation to anaerobic glycolysis. Intricate measurements of muscle gas tensions utilizing mass spectrometry have substantiated the anticipated biochemical changes reflected by [H+] This investigation lends credence to the tenet that pH, monitoring provides a precise indicator of ischemic tissue metabolism. Incremental decreases in flow were easily detectable, especially if associated with hypotension. Discrimination was less sensitive at higher perfusion rates. An unanticipated finding of this study was that the metabolic sequelae of hypoperfusion associated with venous occlusion were seemingly compensated for by an apparent increase in tissue oxygen extraction. This experiment supports clinical usage of muscle surface pH monitoring as an objective means of assessing arterial insufficiency and quantitating the results of arterial reconstructive efforts.
